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/DQG�&RYHU�DQG�/DQG�8VH�&ODVVLILFDWLRQ�8VLQJ�7(5�87,

&KULVWLDQ�*D\
-HDQ�&ODXGH�3RUFKLHU

0LQLVWqUH�GH�O·$JULFXOWXUH�HW�GH�OD�3rFKH��6HUYLFH�&HQWUDO�GHV�(QTXrWHV�HW�eWXGHV�6WDWLVWLTXHV

$%675$&7���,Q�RUGHU�WR�PRQLWRU�WKH�HYROXWLRQ�RI�ODQG�XVH��WKH�)UHQFK�0LQLVWU\�RI�$JULFXOWXUH�EHJDQ�FDUU\LQJ�RXW�DUHD�IUDPH
VXUYH\V�LQ��������7KH�FXUUHQW�VXUYH\��´7(5�87,µ��KDV�EHHQ�FDUULHG�RXW�VLQFH��������7KLV�VXUYH\�FRQVLVWV�RI�GHWHFWLQJ�ODQG�FRYHU
DQG�ODQG�XVH�RQ�WKH�JURXQG�DURXQG�SRLQWV�UHSUHVHQWHG�E\�FURVVHV�RQ�DHULDO�SKRWRJUDSKV���7KH�VDPSOH�FRQVLVWV�RI��������SKRWRV
HQODUJHG�WR�D�VFDOH�RI���������ZLWK�D�VTXDUH�JULG�RI����SRLQWV�GUDZQ�RQ�HDFK�RI�WKHP���7KH�DFWXDO�REVHUYHG�DUHD�DURXQG�WKH�SRLQW
LV�DERXW����Pò�LQ�KRPRJHQHRXV�WUDFWV���7KH�ILHOG�ZRUN�LV�FDUULHG�RXW�DQQXDOO\�IURP�0D\�WR�-XO\���(DFK�SRLQW�LV�FODVVLILHG
DFFRUGLQJ�WR�D�SK\VLFDO�FODVVLILFDWLRQ��ZKLFK�GHVFULEHV�WKH�ODQG�FRYHU�����KHDGLQJV���DQG�D�IXQFWLRQDO�FODVVLILFDWLRQ��ZKLFK
GHVFULEHV�WKH�ODQG�XVH�����KHDGLQJV��

�� /DQG�&RYHU�/DQG�8VH�0RQLWRULQJ�ZLWKLQ�WKH�)UHQFK�6WDWLVWLFV�6\VWHP

7KH�VWDWLVWLFV�V\VWHP�LV�D�FRPSRQHQW�RI�WKH�LQIRUPDWLRQ�V\VWHPV�WKDW�PXVW�EH�LPSOHPHQWHG�WR�PHHW�WKH
QHHGV�RI�WKH�XVHUV�GHFLGHUV���7KLV�V\VWHP�XVHV�WZR�ZD\V������FRXQWLQJ�RI�SURGXFWLRQ�XQLWV�RQ�WKH�EDVLV
RI�OLVW�IUDPHV��DQG�����PDSSLQJ�RU�DUHD�IUDPH�VDPSOLQJ�DV�UHJDUGV�ODQG�XVH�ODQG�FRYHU�

$�NQRZOHGJH�RI�/DQG�8VH�/DQG�&RYHU�LV�HVVHQWLDO�WR�WKH�PRQLWRULQJ�RI�DJULFXOWXUH�LQ�LWV�WHPSRUDO�DQG
VSDWLDO�GLPHQVLRQV���7KDW�PRQLWRULQJ�LV�D�JOREDO�QHHG�H[SUHVVHG�E\�YDULRXV�SROLWLF�RU�HFRQRPLF
DJHQWV�³�DGPLQLVWUDWLRQ��SROLWLFLDQV��IDUPHUV��HWF�

��� )LUVW�$WWHPSWV�DW�/DQG�8VH�0RQLWRULQJ

7KH�PDMRU�SDUW�RI�WKH�VWDWLVWLFDO�GDWD�DERXW�DJULFXOWXUH�LV�FROOHFWHG�E\�LQWHUURJDWLRQ�RI�WKH�IDUPHUV
�$JULFXOWXUDO�&HQVXV��6WUXFWXUH�6XUYH\V��VSHFLILF�FURS�RU�DQLPDO�VXUYH\V����7KH�VDPSOLQJ�IUDPH�LV�WKH
H[KDXVWLYH�OLVW�RI�WKH�XQLWV�GHILQHG�DV�IDUPV��DQG�WKH�VDPSOLQJ�XQLW�LV�WKH�IDUP���7KHVH�VXUYH\V�JLYH
HVWLPDWHV�RI�WKH�DFUHDJHV�DWWDFKHG�WR�WKH�IDUPV��ZKLFK�DFFRXQW�IRU�DERXW�WZR�WKLUGV�RI�WKH�QDWLRQDO
WHUULWRU\�³�DOPRVW�DOO�WKH�XWLOL]HG�DJULFXOWXUDO�DUHD��D�ODUJH�SURSRUWLRQ�RI�IDOORZ�ODQG��PRRUV�DQG
KHDWKODQGV��EXW�D�VPDOOHU�SHUFHQWDJH�RI�ZRRGODQG��DQG�DQ�HYHQ�VPDOOHU�SHUFHQWDJH�RI�QRQ�DJULFXOWXUDO
DUHD���2WKHU�VXUYH\V��VXFK�DV�WKH�1DWLRQDO�:RRGODQG�,QYHQWRU\��,QYHQWDLUH�)RUHVWLHU�1DWLRQDO��JLYH
LQIRUPDWLRQ�DERXW�WKH�DUHD�ZKLFK�LV�QRW�DWWDFKHG�WR�WKH�IDUPV��EXW�WKH�PHWKRGV�DQG�WKH�REMHFWLYHV�DUH
GLIIHUHQW��DQG�WKH�UHVXOWV�DUH�GLIILFXOW�WR�FRPSDUH�

7KH�0LQLVWU\�RI�$JULFXOWXUH��KRZHYHU��QHHGV�HVWLPDWHV�RI�DOO�WKH�W\SHV�RI�ODQG�FRYHU��HVSHFLDOO\�WR
PRQLWRU�WKH�FKDQJH�EHWZHHQ�DJULFXOWXUDO�DQG�QRQ�DJULFXOWXUDO�ODQG�³�UHFHVVLRQ�RI�PDUNHW�JDUGHQLQJ
DURXQG�ELJ�FLWLHV��FKDQJH�RI�WKH�IDOORZ�ODQG�LQWR�ZRRGODQG��HWF���7R�REWDLQ�WKHVH�HVWLPDWHV��D�VSHFLILF
VXUYH\�LV�QHFHVVDU\�

7KH�ILUVW�H[SHULPHQWV�ZHUH�FDUULHG�RXW�ZLWK�WKH�WRROV�WKDW�ZHUH�DYDLODEOH�LQ�WKH�ODWH�����V��PDLQO\
FDGDVWUDO�PDSV���7KH�REMHFWLYH�ZDV�DQ�H[KDXVWLYH�PDSSLQJ�RI�DOO�WUDFWV�DSSHDULQJ�RQ�WKH�FDGDVWUDO�PDSV
������WR��������QRWLQJ�WKH�ODQG�FRYHU�DQG�WKH�DFUHDJH�RI�HDFK�SORW���7KH�FRPSOHWH�FRYHUDJH�RI�WKH
QDWLRQDO�DUHD�ZDV�H[SHFWHG�WR�EH�FDUULHG�RXW�LQ����\HDUV�



���

'LIILFXOWLHV�DURVH�UDSLGO\�IURP�WKH�SRRU�TXDOLW\�RI�WKH�FDGDVWUH�DQG�WKH�GLIIHUHQFH�EHWZHHQ�DJULFXOWXUDO
ILHOGV�DQG�FDGDVWUDO�SORWV��DQG�DHULDO�SKRWRJUDSKV�KDG�WR�EH�XVHG�LQ�WRZQV�ZKHUH�WKH�FDGDVWUH�ZDV
XQXVDEOH���2Q�WKH�RWKHU�KDQG��LW�VRRQ�EHFDPH�FOHDU�WKDW�WKH�HYROXWLRQ�RI�WKH�ODQG�FRYHU�ZDV�QRW�HDV\�WR
PRQLWRU�ZLWK�WKLV�PHWKRG��EHFDXVH��GXH�WR�VSOLWWLQJV�RU�PHUJLQJV��WKH�VKDSH�DQG�VL]H�RI�ILHOGV�RIWHQ
FKDQJH�IURP�\HDU�WR�\HDU��DQG�EHFDXVH�DQ�LQWHUYDO�RI�WHQ�\HDUV�EHWZHHQ�WZR�VXUYH\V�RI�HDFK�ILHOG�ZDV
WRR�ORQJ�

7R�FRSH�ZLWK�WKLV�GLIILFXOW\��D�VDPSOH�RI�SRLQWV�ZDV�RYHUODLG�RQ�WKH�GRFXPHQWV��FDGDVWUDO�PDSV�RU�DHULDO
SKRWRV���DQG�WKH�HYROXWLRQ�ZDV�PRQLWRUHG�HYHU\�\HDU�RQ�WKHVH�IL[HG�SRLQWV���7KLV�ZDV�WKH�EHJLQQLQJ�RI
WKH�VXEVWLWXWLRQ�RI�DHULDO�SKRWRJUDSKV�IRU�FDGDVWUDO�PDSV�DV�WKH�EDVLV�RI�JURXQG�VXUYH\�GRFXPHQWV�
ZKLFK�HYHQWXDOO\�OHG�WR�7(5�87,�

��� 7KH�7(5�87,�6XUYH\

7(5�87,�LV�EDVHG�RQ�WKH�REVHUYDWLRQ�RI�DUHDV�GHVLJQDWHG�E\�SRLQWV�LQ�VTXDUH�VHJPHQWV�GUDZQ�RQ�DHULDO
SKRWRJUDSKV����2QO\�WKH�SRLQWV�DUH�GUDZQ���7KH�VHJPHQW�OLPLWV�DUH�QRW�PDWHULDOL]HG����7KH�REMHFWLYHV�RI
WKLV�VXUYH\�DUH�

& WR�SURYLGH�D�VWDEOH�V\VWHP�RI�PRQLWRULQJ�WKH�HYROXWLRQ�RI�WKH�DJULFXOWXUDO�DQG�QRQ�DJULFXOWXUDO
WHUULWRU\�³�FURS�URWDWLRQ��FKDQJHV�RI�WKH�ODQG�FRYHU�

& WR�JLYH�\HDUO\�GDWD�DW�WKH�OHYHO�RI�GpSDUWHPHQWV��EDVLF�DGPLQLVWUDWLYH�GLYLVLRQ�RI�WKH�WHUULWRU\
ZKRVH�DUHD�LV�DERXW������NP���DQG�UHJLRQV��DQG

& WR�SURYLGH�DQ�DUHD�VDPSOLQJ�IUDPH�IRU�VSHFLILF�VWDWLVWLFDO�VWXGLHV�

7KH�PHWKRG�DVVRFLDWHV�WKH�XVH�RI�DHULDO�SKRWRJUDSKV��ZKLFK�PDWHULDOL]H�WKH�VDPSOLQJ�IUDPH��DQG�WKH
FROOHFWLRQ�RI�LQIRUPDWLRQ�LQ�WKH�ILHOG�E\�HQXPHUDWRUV�ZKR�XVH�WKH�SKRWRJUDSKV�DV�WRSRJUDSKLF�ILHOG
GRFXPHQWV���7KH�PDLQ�VWDJHV�DUH�DV�IROORZV�

& FKRLFH�RI�WKH�DHULDO�SKRWRV�DQG�ORFDWLRQ�RI�WKH�SKRWRV�RQ�D�WRSRJUDSKLF�PDS��LQGRRUV��

& ORFDWLRQ�RI�WKH�SRLQWV�RQ�WKH�JURXQG��REVHUYDWLRQ�DQG�FODVVLILFDWLRQ�RI�WKH�SRLQWV��RXWGRRUV���DQG

& FRGLILFDWLRQ�DQG�ILOOLQJ�LQ�RI�WKH�TXHVWLRQQDLUH��RXWGRRUV�DQG�RU�LQGRRUV��

0DLQO\�WR�PHHW�WKH�UHTXHVWV�RI�WKH�(XURSHDQ�8QLRQ��ZKLFK�LV�HDJHU�WR�JHW�HDUO\�DFUHDJH�HVWLPDWHV��WKH
WDUJHW�GDWH�IRU�WKH�EHJLQQLQJ�LV�WKH��VW�RI�0D\��DOWKRXJK�WKH�YHJHWDWLYH�VWDWH�RI�WKH�FURSV�GRHV�QRW�\HW
DOORZ�WKH�LGHQWLILFDWLRQ�RI�DOO�ODQG�FRYHUV��HVSHFLDOO\�LQ�ILHOGV�ZKLFK�KDYH�QRW�EHHQ�VRZQ�DQG�DUH
FODVVLILHG�DV�´EDUH�ODQGµ�RU�´XQNQRZQµ���7KH�REMHFWLYH�LV�HQGLQJ�WKH�VXUYH\�E\�WKH�HQG�RI�-XQH�WR
SURYLGH�ILUVW�HVWLPDWHV�RI�WKH�QDWLRQDO�DUHD�VWDWLVWLFV���6HPL�GHILQLWLYH�UHVXOWV�DUH�DYDLODEOH�LQ�$XJXVW�
DQG�GHILQLWLYH�UHVXOWV�LQ�6HSWHPEHU�

7KH�GDWD�DUH�HQWHUHG�DW�WKH�ORFDO�OHYHO��DQG�FRQYH\HG�WR�WKH�QDWLRQDO�GDWD�SURFHVVLQJ�ZRUNVKRS�WKURXJK
WKH�WHOHFRPPXQLFDWLRQV�QHWZRUN�

7KH�ILHOG�RI�WKH�VXUYH\�LV�ODQG�FRYHU�ODQG�XVH��DJULFXOWXUDO�RU�QRW���$V�D�FRQVHTXHQFH�RI�WKLV��WKH
QDWLRQDO�WHUULWRU\�KDV�QRW�EHHQ�VWUDWLILHG�DFFRUGLQJ�WR�WKH�W\SH�RI�ODQG�FRYHU�RU�ODQG�XVH�



���

�� 6DPSOLQJ�6FKHPH

��� 6DPSOLQJ�RI�WKH�3ULPDU\�6DPSOLQJ�8QLWV��´7(5�87,�*ULGVµ�

7KH�VDPSOLQJ�VFKHPH�LV�VLPSOH���7KH�QDWLRQDO�WHUULWRU\�KDV�EHHQ�GLYLGHG�LQWR�VTXDUH�EORFNV�RI
�������ð����NP���LQ�ZKLFK�KDYH�EHHQ�V\VWHPDWLFDOO\�VHOHFWHG���´WKHRUHWLFDOµ�SRVLWLRQV����LQ�D�OLPLWHG
QXPEHU�RI�VPDOO�GpSDUWHPHQWV����7KH�UHVXOW�RI�WKLV�SURFHGXUH�LV�WKDW�WKH�´WKHRUHWLFDOµ�SRVLWLRQV�DUH
GUDZQ�HYHU\���NP�RQ�D�UHJXODU�JULG�LQ�WKH�QRUWK�VRXWK�DQG�HDVW�ZHVW�GLUHFWLRQV��:KDW�FRXOG�EH
FRQVLGHUHG�DV�D�WZR�VWDJH�VDPSOLQJ��EORFNV�DQG�SRVLWLRQV�ZLWKLQ�WKH�EORFNV��ERLOV�GRZQ�WR�WKH�RQH�VWDJH
VDPSOLQJ�RI�D�SRVLWLRQ�HYHU\���NP��EHFDXVH�RI�WKH�V\VWHPDWLF�VDPSOLQJ�LQ�HDFK�EORFN�

7KH�3ULPDU\�6DPSOLQJ�8QLWV�DUH�VTXDUH�VHJPHQWV�ZKRVH�FHQWUHV�OLH�DW�WKH�´WKHRUHWLFDOµ�SRVLWLRQV
GHILQHG�DV�DERYH���,Q�IDFW��WKH�DFWXDO�SRVLWLRQ�RI�HDFK�VHJPHQW�GRHV�QRW�H[DFWO\�PDWFK�LWV�´WKHRUHWLFDOµ
SRVLWLRQ��EHFDXVH�WKH�JURXQG�VXUYH\�GRFXPHQW�LV�WDNHQ�IURP�WKH�FHQWUDO�SDUW�RI�DQ�DHULDO�SKRWR�RI�WKH
VWDQGDUG�FRYHUDJH�RI�WKH�1DWLRQDO�*HRJUDSKLF�,QVWLWXWH���,W�LV�WKH�SKRWR�ZKRVH�FHQWUH�LV�WKH�FORVHVW
ZKLFK�LV�VHOHFWHG��SURYLGHG�WKDW�LW�LV�UHFHQW�HQRXJK�

$OWKRXJK�WKH\�DFWXDOO\�DUH�VHJPHQWV��WKH�368V�DUH�XVXDOO\�FDOOHG�´7(5�87,�JULGVµ�RU�´7(5�87,
SKRWRVµ�

��� 6DPSOLQJ�RI�WKH�6HFRQGDU\�6DPSOLQJ�8QLWV��´7(5�87,�3RLQWVµ�

,Q�HDFK�VHJPHQW�LV�FDUULHG�RXW�D�VXEVDPSOLQJ�XVLQJ�D�UHJXODU�JULG�RI��ð��SRLQWV�RYHUODLG�RQ�LW���7KH
SRLQWV�DUH�WKH�6HFRQGDU\�6DPSOLQJ�8QLWV�

2Q�HDFK�DHULDO�SKRWR�KDV�EHHQ�RYHUODLG�D�VTXDUH�JULG�RI����SRLQWV������P�DSDUW��E\�VXSHULPSRVLQJ�D
JULG�RI�SRLQWV�RQ�WKH�QHJDWLYH�RI�WKH�DHULDO�SKRWR���(DFK�SRLQW�LV�UHSUHVHQWHG�E\�DQ�RYHUOD\LQJ�FURVV�

)RU�FRVW�UHDVRQV��WKH�SKRWRV�DUH�QRW�JHRPHWULFDOO\�FRUUHFWHG���7KH�FKRLFH�RI�WKH�SKRWR�ZKRVH�FHQWUH�LV
WKH�FORVHVW�RI�WKH�WKHRUHWLFDO�SRVLWLRQ�PLQLPL]HV�WKH�GLVWRUWLRQ��EXW�WKHUH�UHPDLQV�VRPH�GLVWRUWLRQ��DQG
WKH�DFWXDO�VFDOH�LV�QRW�H[DFWO\�WKH�QRPLQDO�VFDOH�RI����������7KLV�LV�RI�QR�FRQVHTXHQFH�IRU�WKH�VWDWLVWLFDO
FDOFXODWLRQV��EXW�LW�PDNHV�PRUH�GLIILFXOW�WKH�XVH�RI�WKHVH�GDWD�LQ�D�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP
�*,6����,W�PXVW�EH�UHPHPEHUHG�WKDW�ZKHQ�7(5�87,�EHJDQ��WKHUH�ZDV�QR�FRQFHSW�RI�*,6��DQG�WKH
VDPSOH�ZDV�QRW�GHVLJQHG�ZLWK�WKH�SXUSRVH�RI�EHLQJ�LQFOXGHG�LQ�VXFK�D�V\VWHP���6XFK�DQ�LQFOXVLRQ�KDV
EHHQ�XQGHU�FRQVLGHUDWLRQ�IRU�VRPH�\HDUV�RQO\�

�� 2EVHUYDWLRQ�5XOHV

7KH�ZRUN�RI�WKH�HQXPHUDWRU�FRQVLVWV�RI�ILQGLQJ�WKH�ORFDWLRQ�RI�WKH�SKRWR�RQ�D�WRSRJUDSKLF�PDS��JRLQJ
WR�WKH�SODFH�RI�WKH�SKRWR��DQG�ILQGLQJ�WKH�H[DFW�ORFDWLRQ�RI�HDFK�SRLQW�EHIRUH�REVHUYLQJ�WKH�SRUWLRQ�RI
WHUULWRU\�JHQHUDWHG�E\�HDFK�SRLQW���+DYLQJ�UHDFKHG�WKH�YLFLQLW\�RI�WKH�SRLQW��WKH�HQXPHUDWRU�PD\�KDYH
VRPH�GRXEWV�FRQFHUQLQJ�WKH�H[DFW�ORFDWLRQ�EHFDXVH�RI�WKH�LQDFFXUDF\�RI�WKH�GRFXPHQWV�RU�WKH
FRPSOH[LW\�RI�WKH�ODQGVFDSH���,Q�WKDW�FDVH��WKH�HQXPHUDWRU�SRLQWV�RXW�D�SRVLWLRQ�ZLWK�UHIHUHQFH�WR�ORFDO
ODQGPDUNV��UHPDUNDEOH�WUHH��ODQH�MXQFWLRQ��HWF����7KLV�PXVW�EH�GRFXPHQWHG�LQ�RUGHU�WR�DOORZ�D�SRVVLEOH
RWKHU�HQXPHUDWRU�WR�REVHUYH�H[DFWO\�WKH�VDPH�SODFH�

7KHRUHWLFDOO\��WKH�SRLQW�KDV�QR�GLPHQVLRQ���1HYHUWKHOHVV��LW�LV�LPSRUWDQW�WR�JLYH�D�GHILQLWH�VL]H�WR�WKH
SRLQW���,Q�IDFW��IRXU�DUHDV�DUH�OLQNHG�WR�WKH�SRLQW������SRLQW�VL]H������FLUFXODU�H[WHQGHG�SRLQW�VL]H�
����SRO\JRQDO�H[WHQGHG�SRLQW�VL]H��DQG�����SRLQW�YDOXH��RU�H[SDQVLRQ�IDFWRU�



���

��� 3RLQW�6L]H

7KH�SRLQW�VL]H�LV�WKH�DUHD�RI�WKH�VPDOOHVW�SDUW�RI�WKH�WHUULWRU\�KRPRJHQHRXV�DQG�LGHQWLILDEOH�IURP�WKH
FURVV�RQ�WKH�SKRWR���7KHRUHWLFDOO\��WKH�SRLQW�KDV�QR�GLPHQVLRQ�DQG�FRXOG�KDYH�DQ�LQILQLWHVLPDO�VL]H���,W
LV�REYLRXV��KRZHYHU��WKDW�WKH�VFDOH�RI�WKH�FRYHUV�WKDW�DUH�VXUYH\HG�LV�GHILQHG�DW�D�PHWULF�VFDOH��QRW�D
FHQWLPHWULF�RQH���)RU�LQVWDQFH��LQ�D�PDL]H�ILHOG��ZH�GR�QRW�PDNH�WKH�GLIIHUHQFH�EHWZHHQ�WKH�URZV�RI
PDL]H�DQG�WKH�EDUH�ODQG�EHWZHHQ�WKHP�³�ERWK�DUHDV�DUH�FODVVLILHG�XQGHU�PDL]H�

7KLV�VL]H�KDV�DQRWKHU�OLPLW�³�WKH�GHILQLWLRQ�RI�WKH�SKRWR�HQODUJHG�WR����������7KLV�OHDGV�WR�FRQVLGHU�WKDW
WKH�SRLQW�ZDV�D�VPDOO�DUHD�RI�DERXW���P��DURXQG�LWV�WKHRUHWLFDO�SRVLWLRQ���7KLV�DUHD�PXVW�EH
KRPRJHQHRXV�ZLWK�UHVSHFW�WR�WKH�SK\VLFDO�SRVLWLRQ�DQG�FOHDUO\�DWWULEXWHG�WR�WKH�SRLQW�GHVLJQDWHG�E\�WKH
FURVV�RQ�WKH�SKRWRJUDSK�

3RLQWV�ORFDWHG�RQ�WUDFW�OLPLWV�DFFRXQW�IRU�PDQ\�DPELJXRXV�FDVHV���7KH�FRPPRQ�PHWKRG�WR�VROYH�WKH
SUREOHP�LV�WKH�UDQGRP�VHOHFWLRQ�RI�RQH�RI�WKH�WZR�DGMDFHQW�WUDFWV���7KLV�VHOHFWLRQ�LV�PDGH�IRU�WKH�ZKROH
GXUDWLRQ�RI�WKH�VXUYH\��LQ�RUGHU�WR�PDLQWDLQ�WKH�VWDELOLW\�RI�WKH�VDPSOH�

,Q�WKH�FDVH�RI�D�SRLQW�ORFDWHG�RQ�WKH�OLPLW�EHWZHHQ�D�URDG�DQG�D�FXOWLYDWHG�ILHOG��WKH�HQXPHUDWRU�
WKLQNLQJ�WKDW�SRLQWV�LQ�DJULFXOWXUDO�DUHDV�DUH�PRUH�XVHIXO��FRXOG�FUHDWH�D�ELDV�LQ�IDYRXU�RI�DJULFXOWXUDO
ODQG�XVH��E\�FKRRVLQJ�V\VWHPDWLFDOO\�WKH�DJULFXOWXUDO�VLGH�RI�WKH�ERUGHU���,Q�RUGHU�WR�DYRLG�WKDW�ELDV��WKH
VHOHFWLRQ�LV�FDUULHG�RXW�LQ�WKH�RIILFH�RI�WKH�VXSHUYLVRU�DQG�QRW�E\�WKH�HQXPHUDWRU�

��� &LUFXODU�([WHQGHG�3RLQW�$UHD

,Q�VRPH�FDVHV��WKH�ODQG�FRYHU�LV�KRPRJHQHRXV�DW�WKH�PHWULF�VFDOH��L�H��DQ�DUHD�RI���P��LV�KRPRJHQHRXV��
EXW�LV�KHWHURJHQHRXV�DW�D�GHFDPHWULF�VFDOH��L�H��DQ�DUHD�RI�����P��DURXQG�WKH�SRLQW�LV�KHWHURJHQHRXV��
7KLV�LV�WKH�FDVH��IRU�LQVWDQFH��LQ�ORZO\�ZRRGHG�DUHDV�ZKHUH�JUDVVODQG�LV�LQWHUVSHUVHG�ZLWK�LVRODWHG�WUHHV
RU�WKLFNHWV���+HUH��WKH�ODQG�FRYHU�LV�QRW�WKH�ODQG�FRYHU�RI�WKH���P��SRLQW��ZKLFK�FRXOG�EH�LQGLYLGXDOO\
FODVVLILHG�DV�ZRRGHG�DUHD�RU�EXVK�RU�JUDVVODQG��EXW�D�V\QWKHWLF�FRQFHSW�GHSHQGLQJ�RQ�WKH�UHVSHFWLYH
SURSRUWLRQ�RI�HDFK�ODQG�FRYHU�W\SH���2WKHU�FRPPRQ�KHWHURJHQHRXV�DUHDV�LQ�)UDQFH�DUH�WKH�SRSODU
JURYHV�DVVRFLDWHG�ZLWK�RWKHU�ODQG�XVH�DQG�VHYHUDO�DUHDV�RI�IUXLW�WUHHV��H�J��VL[�VSHFLHV�PL[HG�RUFKDUG��RU
XQGHU�IUXLW�WUHHV��H�J��JUDVVODQG�XQGHU�IUXLW�WUHHV��

7UDQVLWLRQ�DUHDV�XQGHU�IRFXV�DUH�SDUWV�RI�WKH�8WLOL]HG�$JULFXOWXUDO�$UHD�ZKLFK�EHFRPH�SDUWV�RI�WKH
QRQ�DJULFXOWXUDO�GRPDLQ�GXH�WR�XUEDQ�DQG�LQGXVWULDO�JURZWK�DQG�IDUPODQG�DEDQGRQPHQW���,Q�WKLV�ODVW
FDVH��WKH�ODQG�FRYHU�JUDGXDOO\�HYROYHV�IURP�XQJUD]HG�JUDVVODQG�WR�VFUXE�IDOORZ�ODQG�DQG��HYHQWXDOO\�
ZRRGODQG�

,Q�DOO�WKHVH�KHWHURJHQHRXV�]RQHV��WKH�REVHUYDWLRQ�DUHD�LV�D�FLUFOH�ZKRVH�UDGLXV�LV����P������P���

��� 3RO\JRQDO�([WHQGHG�3RLQW�6L]H

0RVW�RI�WKH�ODQGVFDSH�LV�VWUXFWXUHG�E\�ILHOGV��DQG�WKH�LQIRUPDWLRQ�REWDLQHG�RQ�D�SRLQW�LV�QRW�RQO\�YDOLG
IRU�WKH���P��FLUFOH��EXW�LV�DOVR�YDOLG�IRU�DOO�ILHOGV�LQ�ZKLFK�WKH�SRLQW�LV�LQFOXGHG��)LHOG�OLPLWV�FDQ�DOUHDG\
EH�LQFOXGHG�LQ�D�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6���RU�FDQ�EH�GUDZQ�LQWHUDFWLYHO\�RQ�WKH�FRPSXWHU
VFUHHQ�RQ�VDWHOOLWH�LPDJHV��RU�FDQ�EH�DXWRPDWLFDOO\�JHQHUDWHG�E\�VHJPHQWDWLRQ�DOJRULWKPV��LQ�RUGHU�WR
WUDQVIRUP�SRLQW�LQIRUPDWLRQ�LQWR�ILHOG�LQIRUPDWLRQ�



���

�� 1RPHQFODWXUH

(DFK�SRLQW�LV�FODVVLILHG�DFFRUGLQJ�WR�D�SK\VLFDO�FODVVLILFDWLRQ�WKDW�GHVFULEHV�WKH�ODQG�FRYHU��DQG�D
IXQFWLRQDO�FODVVLILFDWLRQ�WKDW�GHWHUPLQHV�ZKLFK�VRFLRHFRQRPLF�IXQFWLRQV�WKH�SRUWLRQ�RI�ODQG�EHORQJV�WR
DQG�GHVFULEHV�WKH�ODQG�XVH���7KH�QRPHQFODWXUH�KDV�D�JHQHUDO�SXUSRVH�DQG�LV�QRW�OLPLWHG�WR�DJULFXOWXUDO
DUHD���1HYHUWKHOHVV��LW�ZDV�EDVLFDOO\�GHVLJQHG�WR�JLYH�PRUH�GHWDLOV�RQ�DJULFXOWXUDO�DUHDV�DQG�WUDQVLWLRQ
DUHDV�WKDQ�RQ�QRQ�DJULFXOWXUDO�DUHDV���7KH�FRQVHTXHQFH�LV�WKDW�WKH�7(5�87,�QRPHQFODWXUH�LV�QRW�DOZD\V
FRQVLVWHQW�ZLWK�WKH�QRPHQFODWXUHV�XVHG�E\�HQYLURQPHQWDOLVWV��WRZQ�SODQQHUV��DQG�RWKHUV�

7(5�87,�LV�DQ�REMHFWLYH�VXUYH\��ZKLFK�PHDQV�WKDW�WKH�HQXPHUDWRU�LV�VXSSRVHG�WR�QRWH�ZKDW�KH�RU�VKH
VHHV��EXW�QRW�WR�DVN�WKH�IDUPHU�LQ�GXELRXV�FDVHV���)RU�LQVWDQFH��D�ILHOG�RI�PDL]H�ZLOO�EH�FODVVLILHG�DV
PDL]H�DQG�QRW�JUDLQ�PDL]H�RU�IRGGHU�PDL]H��EHFDXVH�WKLV�LQIRUPDWLRQ�LV�VHOGRP�DYDLODEOH�LQ�WKH�ILHOG���$
ILHOG�RI�UDSH�LQ�WKH�´VHW�DVLGHµ�SURJUDPPH�ZLOO�EH�FODVVLILHG�DV�UDSH��EHFDXVH�LW�LV�QRW�SRVVLEOH�WR�WHOO
IURP�WKH�ILHOG�REVHUYDWLRQ�LI�LW�ZLOO�EH�XVHG�WR�SURGXFH�HGLEOH�RLO�RU�IRU�RWKHU�LQGXVWULDO�SXUSRVHV�

6RPH�ODQG�FRYHUV��KRZHYHU��FDQ�RQO\�EH�GHILQHG�DIWHU�DQ�REVHUYDWLRQ�RQ�D�SHULRG�RI�VHYHUDO�\HDUV
�VHH�7UDQVLWLRQ�$UHDV�EHORZ���EXW�WKH�REVHUYDWLRQ�UHPDLQV�REMHFWLYH�

��� 3K\VLFDO�1RPHQFODWXUH��/DQG�&RYHU�

7KH�SK\VLFDO�QRPHQFODWXUH�GLYLGHV�WKH�ODQG�FRYHU�LQWR�ILYH�PDMRU�JURXSV������SHUPDQHQW�ZDWHUV�DQG
ZHWODQGV������URFN��SHEEOHV�DQG�VDQG������ZRRGHG�DUHD������XWLOL]HG�DJULFXOWXUDO�DUHD��DQG
����DUWLILFLDOL]HG�DUHD���7KHVH�JURXSV�DUH�EURNHQ�GRZQ�LQWR����KHDGLQJV����6HH�$QQH[����

(DFK�SK\VLFDO�FRGH�LV�D�WZR�GLJLW�QXPEHU��WR�ZKLFK�PD\�EH�DGGHG�WZR�RWKHU�GLJLWV�WR�LQGLFDWH�IXUWKHU
LQIRUPDWLRQ���)RU�H[DPSOH�����ZKHDW�FDQ�EH�EURNHQ�GRZQ�LQWR�VHFRQG�OHYHO�FRGHV������VRIW�ZKHDW�DQG
�����KDUG�ZKHDW���7KHVH�VHFRQG�OHYHO�FRGHV�KDYH�EHHQ�VHW�XS�DW�WKH�QDWLRQDO�OHYHO���7KHLU�XVH�LV
RSWLRQDO��GHSHQGLQJ�RQ�WKH�LQIRUPDWLRQ�QHHGV�RI�WKH�ORFDO�VWDWLVWLFLDQV�

����� 7UDQVLWLRQ�$UHDV�³�:RRGHG

:RRGHG�DUHDV�RIWHQ�HYROYH�IURP�GHFLGXRXV�WUHHV�WR�FRQLIHURXV�WUHHV���7KH�PDMRU�GLIILFXOW\�LV�WKH
HVWLPDWLRQ�RI�WKH�UHVSHFWLYH�SURSRUWLRQ�RI�GHFLGXRXV�DQG�FRQLIHURXV�WUHHV�LQ�WKH�����P��FLUFOH��ZKLFK
QHHGV�SDUWLFXODU�DWWHQWLRQ�IURP�WKH�HQXPHUDWRU���3DUWLFXODU�LQVWUXFWLRQV�DUH�JLYHQ�WR�WKH�HQXPHUDWRU�WR
KHOS�KLP�VROYH�WKH�DPELJXRXV�FDVHV�

:RRGHG�DUHDV�PD\�UHVXOW�IURP�WKH�HYROXWLRQ�RI�IDOORZ�ODQG�

����� 7UDQVLWLRQ�$UHDV�³�*UDVVODQG�DQG�2WKHU

)RU�D�ORQJ�WLPH��JUDVVODQG�KDV�QRW�EHHQ�FRQVLGHUHG�DV�LPSRUWDQW�D�VXEMHFW�DV�DUDEOH�ODQG��ZKRVH
SURGXFWLRQ�LV�RIWHQ�FRQVLGHUHG�VWUDWHJLF���2Q�WKH�RWKHU�KDQG��ODQG�DEDQGRQPHQW�LV�QRZ�D�PDMRU�LVVXH�
DQG�WKH�WUDQVIRUPDWLRQ�RI�JUDVVODQG�LQWR�IDOORZ�ODQG�PXVW�EH�VWXGLHG�DV�DQ�DVSHFW�RI�ODQG�DEDQGRQPHQW��
,Q�RUGHU�WR�KDYH�D�EHWWHU�NQRZOHGJH�RI�WKHVH�SKHQRPHQD��WKH�QRPHQFODWXUH�RI�JUDVVODQG�KDV�EHHQ
H[SDQGHG�WR�DOORZ�IRU�D�ILQHU�DQDO\VLV�RI�WKH�GLIIHUHQW�W\SHV�

&RGH�����/HJXPLQRXV�JUDVV�RU�JUD]LQJ��KDV�EHHQ�EURNHQ�GRZQ�LQWR������SXUSOH�FORYHU�������DOIDOID�
DQG������RWKHU�OHJXPLQRXV�SODQWV�RU�PL[WXUH�



���

&RGH�����7HPSRUDU\�JUDVVODQG��ZKLFK�LV�SDUW�RI�DUDEOH�ODQG��LV�GHILQHG�DV�KDYLQJ�EHHQ�VRZQ�IRU�OHVV
WKDQ�VL[�\HDUV�ZLWK�JUDVV��JUDPLQDH����7KLV�FDWHJRU\�LV�EURNHQ�GRZQ�DV��������,WDOLDQ�5D\�*UDVV�
�������RWKHU�SXUH�JUDVV��DQG��������DVVRFLDWLRQ�RI�JUDPLQDH�

&RGH����LV�3HUPDQHQW�JUDVVODQG���7KH�JUDVV�LV�ZLOG�RU�ZDV�VRZQ�PRUH�WKDQ�WHQ�\HDUV�EHIRUH���,W�FDQ�EH
WKH�UHVXOW�RI�WKH�HYROXWLRQ�RI�/HJXPLQRXV�JUDVV�DQG�JUD]LQJ�RU�7HPSRUDU\�JUDVVODQG�

7KH�WKHRUHWLFDO�GXUDWLRQ�RI�/HJXPLQRXV�JUDVV�DQG�JUD]LQJ�PD\�H[WHQG�RYHU����\HDUV��EXW�LQ�FDVH�LW
JUDGXDOO\�JHWV�PL[HG�ZLWK�FXOWLYDWHG�IRGGHU�JUDPLQDH�DQG�RU�ZHHGV��LW�EHFRPHV�7HPSRUDU\�JUDVVODQG�LI
VRZQ�OHVV�WKDQ���\HDUV�EHIRUH��RU�3HUPDQHQW�JUDVVODQG�LI�VRZQ�PRUH�WKDQ���\HDUV�EHIRUH���,Q�RUGHU�WR
PRQLWRU�WKHVH�FKDQJHV��IURP������RQZDUGV��WKH�VRZLQJ�GDWH�RI�QHZ�ILHOGV�RI�/HJXPLQRXV�JUDVV�DQG
JUD]LQJ�DQG�7HPSRUDU\�JUDVVODQG�KDV�EHHQ�PHQWLRQHG�E\�WKH�HQXPHUDWRU�RQ�WKH�TXHVWLRQQDLUH�

7HPSRUDU\�IDOORZ������LQ�)UHQFK�MDFKqUH��LV�DQ�DUHD�RI�DUDEOH�ODQG�LQFOXGHG�LQ�WKH�FURS�URWDWLRQ�ZKLFK
LV�QRW�KDUYHVWHG���,W�FDQ�KDYH�DQ�DVSHFW�RI������EDUH�VRLO�³�WKH�ODQG�VKRZV�WUDFHV�RI�UHFHQW�WLOODJH�ZLWK
OLWWOH�VSRQWDQHRXV�YHJHWDWLRQ������QHZ�JURZWK�RI�WKH�SUHFHGLQJ�FURS�³�ZHHGV�DUH�DEXQGDQW��FRYHU�PD\
KDYH�EHHQ�FXW�DQG�JURXQG���RU�����ODQG�SODQWHG�ZLWK�VSHFLHV�DOORZHG�E\�WKH�´VHW�DVLGHµ�UHJXODWLRQV�RI
WKH�&RPPRQ�$JULFXOWXUDO�3ROLF\�

,I�LW�KDV�QRW�EHHQ�XVHG�RU�ORRNHG�DIWHU��JULQGLQJ��JUD]LQJ��IRU�PRUH�WKDQ�RQH�RU�WZR�\HDUV��WKH
7HPSRUDU\�IDOORZ�EHFRPHV�)DOORZ�ODQG���%XW�LI�WKHUH�LV�HYLGHQFH�RI�JULQGLQJ��JUD]LQJ��DQG�HVSHFLDOO\
WLOOLQJ�DQG�EXU\LQJ�RI�JURXQG�SODQWV��WKH�ODQG�FDQ�EH�FODVVLILHG�DV�7HPSRUDU\�IDOORZ�IRU�PDQ\�\HDUV�

)DOORZ�ODQG������LQ�)UHQFK�IULFKH��LV�ODQG�ZKLFK�KDV�QRW�EHHQ�XVHG�IRU�DJULFXOWXUH�IRU�VHYHUDO
FDPSDLJQV���,W�LV�VWLOO�SRVVLEOH�WR�XVH�LW�DJDLQ���7KHUH�DUH�REYLRXV�WUDFHV�RI�IRUPHU�DJULFXOWXUDO�XVH��RU
WKH�SORWV�DUH�VXUURXQGHG�E\�DUDEOH�ODQG���)URP�WKH�LPPHGLDWH�HQYLURQPHQW��LW�LV�SRVVLEOH�WR�WHOO�WKH
GLIIHUHQFH�EHWZHHQ�)DOORZ�ODQG�DQG�8UEDQ�:DVWH�$UHD�

,Q�)DOORZ�ODQG�WKDW�ZDV�IRUPHUO\�XQGHU�SHUPDQHQW�FURSV��RUFKDUG��YLQH\DUG��HWF����WKH�DEVHQFH�RI
SUXQLQJ�DQG�ZHHG�FRQWURO�DUH�JRRG�LQGLFDWLRQV���3HUPDQHQW�JUDVVODQG�EHFRPHV�)DOORZ�ODQG�LI�LW�KDV�QRW
VKRZQ�VLJQV�RI�XVH�IRU�WZR�\HDUV���7KLV�DEDQGRQPHQW�ZLOO�EULQJ�DERXW�WKH�GHYHORSPHQW�RI�OLJQHRXV�RU
VHPL�OLJQHRXV�SODQWV��EUDPEOHV��IHUQV��JRUVH��EURRP��ELOEHUU\��EODFNWKRUQ��KDZWKRUQ��MXQLSHU��ZLOG
URVHEXVK��KHDWK��HWF����7KH�)DOORZ�ODQG�ZLOO�HYHQWXDOO\�EHFRPH�D�0RRU�

0RRUV������DUH�ODUJH�VFDOH�ODQGVFDSH�XQLWV�ZKHUH�WKH�GHYHORSPHQW�RI�WKH�OLJQHRXV�SODQWV�PHQWLRQHG
DERYH�H[FHHGV�D�WKUHVKROG�RI����SHUFHQW���7KH�SHUFHQWDJH�RI�WUHHV�LV�EHORZ����SHUFHQW���2WKHUZLVH�WKH
ODQG�ZLOO�EH�FODVVLILHG�DV�ZRRGHG�DUHD���7KHUH�LV�RQO\�RFFDVLRQDO�DJULFXOWXUDO�XVH��LI�DQ\�

��� )XQFWLRQDO�1RPHQFODWXUH��/DQG�8VH�

7KH�IXQFWLRQDO�QRPHQFODWXUH�GHVFULEHV�ZKDW�HDFK�SRUWLRQ�RI�ODQG�LV�XVHG�IRU�XQGHU����KHDGLQJV����6HH
$QQH[������2IWHQ��WKH�LQIRUPDWLRQ�DERXW�WKH�IXQFWLRQ�LV�UHGXQGDQW�ZLWK�WKH�SK\VLFDO�FRGH��EXW�WKHUH�DUH
VRPH�H[FHSWLRQV��HVSHFLDOO\�LQ�WUDQVLWLRQ�]RQHV��HYROXWLRQ�WRZDUGV�IDOORZ�ODQG�RU�XUEDQ�DUHD����)RU
H[DPSOH��IRU�EURDGOHDI�ZRRGODQG��WKH�DSSURSULDWH�KHDGLQJ�FRXOG�EH���WLPEHU�SURGXFWLRQ�RU����VSRUW
DQG�RXWGRRU�OHLVXUH�DFWLYLWLHV���$Q�H[SHULPHQWDO�ILHOG�EHORQJLQJ�WR�D�UHVHDUFK�LQVWLWXWH�RU�D�YRFDWLRQDO
VFKRRO�ZLOO�EH�FODVVLILHG�XQGHU����HGXFDWLRQ�DQG�UHVHDUFK�

7KH�GHWHUPLQDWLRQ�RI�WKH�ODQG�XVH�LV�REMHFWLYH��RIWHQ�IURP�WKH�YLVXDO�REVHUYDWLRQ�RI�WKH�HQYLURQPHQW�RI
WKH�SRLQW���,Q�WKDW�FDVH��WKH�H\H�RI�WKH�HQXPHUDWRU�LV�RIWHQ�EHWWHU�WKDQ�DQ\�UHPRWH�VHQVLQJ�GHYLFH�



���

�� 4XDOLW\�&RQWURO

7ZR�IRUPV�RI�FRQWURO�DUH�FDUULHG�RXW�³�FRQVLVWHQF\�FRQWURO�DQG�V\VWHPDWLF�FRQWURO�

&RQVLVWHQF\�FRQWURO�FRQVLVWV�RI�FKHFNLQJ�WKDW�WKH�ODQG�FRYHU�LV�FRQVLVWHQW�ZLWK�WKH�ODQG�FRYHU�IRU�WKH
SUHYLRXV�\HDU���)RU�LQVWDQFH��LW�LV�YHU\�XQOLNHO\�WKDW�D�ILHOG�RI�ZKHDW�ZLOO�EHFRPH�D�ZRRGHG�DUHD�RU�D
YLQH\DUG���7KHVH�FDVHV�DUH�FKHFNHG�E\�D�VXSHUYLVRU�LQGRRUV�

6\VWHPDWLF�FRQWURO�LV�D�FRQWURO�RI�IRXU�SRLQWV�UDQGRPO\�VHOHFWHG�RQ�RQH�RXW�RI�IRXU�SKRWRV�

7KUHH�W\SHV�RI�HUURUV�DUH�PHW������ORFDWLRQ�HUURU��WKH�HQXPHUDWRU�ORFDWHG�WKH�SRLQW�LQ�D�ZURQJ�SODFH��
����REVHUYDWLRQ�HUURU��DQG�����LQWHUSUHWDWLRQ�HUURU��PLVXQGHUVWDQGLQJ�RI�WKH�LQVWUXFWLRQV�IRU�SDUWLFXODU
FDVHV����:KHQ�D�ORFDWLRQ�HUURU�LV�IRXQG��IXUWKHU�LQIRUPDWLRQ�LV�JLYHQ�LQ�RUGHU�WR�PDNH�WKH�ORFDWLRQ�RI
WKH�SRLQW�HDVLHU�

7KH�DLP�RI�WKH�FRQWURO�LV�QRW�WR�HVWLPDWH�WKH�HUURU�UDWH��EXW�WR�FRUUHFW�WKH�HUURUV���7R�WKDW�SXUSRVH��WKH
VXUYH\RUV�IRFXV�WKHLU�FRQWURO�RQ�DUHDV�ZKHUH�HUURUV�DUH�H[SHFWHG���,Q�HDFK�GpSDUWHPHQW��HUURU�PDWULFHV
DUH�SURGXFHG��ZKLFK�JLYH�LQIRUPDWLRQ�RQ�WKH�PRVW�FRPPRQ�FDXVHV�RI�HUURU�

�� ([WUDSRODWLRQ�RI�WKH�5HVXOWV�DQG�&DOFXODWLRQ�RI�WKH�6DPSOLQJ�(UURU

7KH�H[SDQVLRQ�IDFWRU��ZKLFK�ZH�DOVR�FDOO�´YDOXHµ��RI�WKH�7(5�87,�SRLQW�LV�JLYHQ�E\�WKH�UDWLR�RI�WKH
DUHD�RI�HDFK�GpSDUWHPHQW�DV�PHDVXUHG�E\�WKH�1DWLRQDO�*HRJUDSKLF�,QVWLWXWH�WR�WKDW�SXUSRVH�DQG�WKH
QXPEHU�RI�SRLQWV�LQ�WKDW�GpSDUWHPHQW���7KH�YDOXH�RI�WKH�SRLQW�LV�DSSUR[LPDWHO\�����KHFWDUHV�

7KH�FDOFXODWLRQ�RI�WKH�VDPSOLQJ�HUURU�FRQVLGHUV�WKDW�WKHUH�DUH�WZR�VDPSOLQJ�VWDJHV������V\VWHPDWLF
VDPSOLQJ�RI�WKH�VHJPHQWV��SKRWRV���DQG�����VDPSOLQJ�RI�WKH�SRLQWV�ZLWKLQ�HDFK�VHJPHQW���7KH�WRWDO
YDULDQFH�RQ�WKH�DFUHDJH�HVWLPDWH�RI�D�JLYHQ�FDWHJRU\�RI�ODQG�FRYHU�LV�DSSUHFLDWHG�E\�WKH�VXP�RI�WKH
YDULDQFH�EHWZHHQ�VHJPHQWV�DQG�WKH�YDULDQFH�ZLWKLQ�GLIIHUHQW�SRLQWV�RI�HDFK�VHJPHQW�

7R�JLYH�VRPH�H[DPSOHV��DW�D�FRQILGHQFH�LQWHUYDO�DW�WKH�SUREDELOLW\�WKUHVKROG�RI����SHUFHQW��WKH
SUHFLVLRQ�DW�WKH�QDWLRQDO�OHYHO�LV�������GDWD��

& �����SHUFHQW�IRU�ZRRGODQG�
& �����SHUFHQW�IRU�ZKHDW�
& ������SHUFHQW�IRU�DSSOH�RUFKDUGV��DQG
& �����SHUFHQW�IRU�URDGV�

7KH�SUHFLVLRQ�LQFUHDVHV�ZKHQ�WKH�HVWLPDWHG�DUHD�LQFUHDVHV��EXW�LW�DOVR�GHSHQGV�RQ�WKH�KRPRJHQHLW\�RI
WKH�VSDWLDO�GLVWULEXWLRQ�RI�WKH�FRQVLGHUHG�ODQG�FRYHU�W\SH�RYHU�WKH�WHUULWRU\�

�� 7(5�87,�DV�D�6RXUFH�RI�*URXQG�'DWD�IRU�5HPRWH�6HQVLQJ�DQG�*,6

7(5�87,�LV�IXQGDPHQWDOO\�D�VWDWLVWLFDO�VXUYH\���7KLV�PHDQV�WKDW�WKH�SXUSRVH�LV�QRW�WR�JLYH�D
FDUWRJUDSKLF�UHSUHVHQWDWLRQ�RI�WKH�ODQG�FRYHU��DOWKRXJK�LW�LV�SRVVLEOH�WR�LOOXVWUDWH�WKH�GLVWULEXWLRQ�RI�D
VSHFLILF�ODQG�FRYHU�RQ�WKH�QDWLRQDO�WHUULWRU\�RQ�D�VPDOO�VFDOH�PDS���������������

7(5�87,�ZDV�QRW�GHVLJQHG�WR�EH�XVHG�ZLWK�D�*,6�RU�UHPRWHO\�VHQVHG�GDWD���$W�WKH�EHJLQQLQJ�RI�)UHQFK
UHPRWH�VHQVLQJ�SURMHFWV��LW�ZDV�SUDFWLFDOO\�H[FOXGHG�WR�XVH�7(5�87,�DV�D�VRXUFH�RI�´JURXQG�WUXWKµ
EHFDXVH�WKH�UHVROXWLRQ�RI�WKH�/DQGVDW�066�VHQVRU�GLG�QRW�DOORZ�WKH�DFFXUDWH�ORFDWLRQ�RI�D�SRLQW�LQ�D



���

/DQGVDW�)UDPH���,PSURYHG�VDWHOOLWH�UHVROXWLRQ�SURYLGHG�E\�/DQGVDW�70�DQG�6327��FRPELQHG�ZLWK
SURJUHVV�LQ�FRPSXWHU�SURFHVVLQJ�RI�JHRJUDSKLF�GDWD��FKDQJHG�WKH�FRQWH[W�DQG�EURXJKW�XS�WKH�SRVVLELOLW\
RI�XVLQJ�7(5�87,�GDWD�DJDLQ�

$W�WKH�EHJLQQLQJ��WKH�SUREOHPV�LQ�SRVLWLRQLQJ�WKH�SRLQWV�DQG�JHQHUDWLQJ�WUDLQLQJ�ILHOGV�KDYH�EHHQ�GHDOW
ZLWK�E\�WKH�GHYHORSPHQW�RI�VSHFLILF�SURJUDPV�JHQHUDWLQJ�VTXDUH�EORFNV�RI�UDGLRPHWULFDOO\�KRPRJHQHRXV
SL[HOV�DURXQG�WKH�SRLQWV���1RZ��LW�VHHPV�PRUH�HIILFLHQW�WR�XVH�SRO\JRQ�ILOHV�RI�WKH�ILHOG�OLPLWV�DUFKLYHG
LQ�D�*,6��RU�WR�GHOLQHDWH�WKRVH�OLPLWV�RQ�WKH�VFUHHQ���7KH�UHVXOWV�DUH�DV�JRRG�DV�WKRVH�REWDLQHG�IURP
VTXDUH�VHJPHQWV��DQG�UHPRWH�VHQVLQJ�PD\�EH�SURILWDEO\�XVHG�WR�LQFUHDVH�WKH�SUHFLVLRQ�RI�7(5�87,�LQ
DUHDV�ZKHUH�D�EHWWHU�SUHFLVLRQ�LV�QHHGHG���1HYHUWKHOHVV��WKLV�DSSOLFDWLRQ�ZLOO�UHPDLQ�H[FHSWLRQDO�

,Q�WKH�IXWXUH��LW�LV�FRQWHPSODWHG�WR�XVH�YHU\�KLJK�UHVROXWLRQ�VDWHOOLWH�GDWD�WR�GUDZ�D�VDPSOH�RI
JHR�UHIHUHQFHG�SRLQWV�DQG�WR�PDNH�WKH�JURXQG�VXUYH\�GRFXPHQWV���7KLV�ZLOO�PDNH�HDVLHU�WKH�FRPELQHG
XVH�RI�JURXQG�GDWD�DQG�UHPRWHO\�VHQVHG�GDWD�
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$QQH[�����3K\VLFDO�&ODVVLILFDWLRQ
3HUPDQHQW�ZDWHUV�DQG�ZHWODQGV
�� 6DOW�PDUVKHV�DQG�EUDFNLVK�VZDPSV
�� /DNHV��IUHVK�ZDWHU�SRQGV
�� 5LYHUV��LQFOXGLQJ�HVWXDULHV���FDQDOV
�� 6ZDPSV��KXPLG�]RQHV��LQFOXGLQJ�PDUVKHV�DQG�SHDW�ERJV�
�� *ODFLHUV�DQG�HYHUODVWLQJ�VQRZ
5RFN��SHEEOHV��VDQG
�� 5RFNV��ERXOGHUV
�� 'XQHV��EHDFKHV�ZLWK�VDQG�RU�VKLQJOH
:RRGHG�DUHD
�� 'HFLGXRXV�WUHHV
�� &RQLIHURXV�WUHHV
�� 'HFLGXRXV�IRUHVW�HYROYLQJ�WRZDUGV�FRQLIHURXV�IRUHVW

�FKDQJHG�LQ������
�� 0L[HG�IRUHVW
�� &RSVHV
�� 6FDWWHUHG�WUHHV
�� 3RSODU�JURYHV
�� 3RSODU�JURYHV�DVVRFLDWHG�ZLWK�RWKHU�ODQG�XVH
�� 6FDWWHUHG�SRSODUV
8WLOL]HG�$JULFXOWXUDO�$UHD
�� :KHDW
�� %DUOH\
�� 2DWV
�� 0DL]H
�� 5\H
�� 0DVOLQ�DQG�RWKHU�PL[HG�FHUHDOV
�� 6XJDUEHHWV
�� 7H[WLOH�FURSV
�� 6XQIORZHU
�� 5DSH
�� 2WKHU�RLOVHHGV
�� 2WKHU�LQGXVWULDO�FURSV
�� 3RWDWRHV
�� 3HDV�DQG�JUHHQ�SHDV
�� %URDG�EHDQV�DQG�ILHOG�EHDQV
�� 2WKHU�YHJHWDEOHV
�� 7UHH�QXUVHULHV��IORZHU��RUQDPHQWDO�SODQWV
�� )RGGHU�URRW�FURSV
�� 2WKHU�DQQXDO�IRGGHU�FURSV
�� /HJXPLQRXV�JUDVV�RU�JUD]LQJ
�� 7HPSRUDU\�JUDVVODQG
�� 3HUPDQHQW�JUDVVODQG
�� 0RXQWDLQ�JUDVVODQG��$OSDJHV�
�� /RZ�SURGXFWLYLW\�JUDVVODQG

�� *UDVVODQG�XQGHU�IUXLW�WUHHV
�� 7HPSRUDU\�IDOORZ
�� $SULFRW�WUHHV
�� &KHUU\�WUHHV
�� 3HDFK�WUHHV
�� 3OXP�WUHHV
�� 3HDU�WUHHV
�� $SSOH�WUHHV
�� 0L[WXUH�RI����WKURXJK�����VL[�VSHFLHV�PL[HG�RUFKDUG�
�� 2WKHU�IUXLW�WUHHV
�� $VVRFLDWLRQ�RI�VL[�VSHFLHV�PL[HG�RUFKDUG�ZLWK�QRQ�IUXLW

FURSV
�� $VVRFLDWLRQ�RI����ZLWK�QRQ�IUXLW�FURSV
�� 9LQH\DUGV
�� $VVRFLDWLRQ�RI�YLQH\DUGV�DQG�VL[�VSHFLHV�PL[HG�RUFKDUG
�� $VVRFLDWLRQ�RI�YLQH\DUGV�DQG�RWKHU�FURSV
�� %HUU\�EXVKHV
�� 9HJHWDEOH�NLWFKHQ�JDUGHQV
�� /DZQ�DQG�RWKHU�JUDVV�DUHD
�� )DOORZ�ODQG
�� 0RRUV
�� 6FOHURSK\OORXV�YHJHWDWLRQ�

�JDUULJXH��PDTXLV��PHUJHG�ZLWK����LQ������
�� +HGJHV
$UWLILFLDOL]HG�DUHDV
�� 1RQ�VXUIDFHG�URDGV
�� %XLOGLQJ�VLWHV
�� 2WKHU�ODQG�FRYHUV�DOWHUHG�E\�H[WUDFWLRQ��TXDUULHV��HWF��
�� 2WKHU�ODQG�FRYHUV�DOWHUHG�E\�GHSRVLWV��UXEELVK�GXPS��HWF��
�� *UDYH\DUGV
�� 8UEDQ�ZDVWH�JURXQGV
�� )DUP�\DUGV��DQQH[�IDUP�EXLOGLQJV
�� 6XUIDFHG�DUHDV�XQGHU�WUHHV
�� 6XUIDFHG�DUHDV�ZLWKRXW�FRYHU
�� 6XUIDFHG�OLQHDU�IHDWXUHV��URDGV��HWF���XQGHU�WUHHV
�� 6XUIDFHG�OLQHDU�IHDWXUHV��URDGV��HWF���ZLWKRXW�FRYHU
�� $VVRFLDWLRQ�RI�GLIIHUHQW�QRQ�DJULFXOWXUDO�HOHPHQWV
�� /RZ�FRYHUHG�DQG�FORVHG�EXLOGLQJV
�� 7DOO�RU�PHGLXP�KHLJKW�EXLOGLQJV
�� *UHHQKRXVHV
�� &RYHUHG�QRQ�FORVHG�EXLOGLQJV
�� 7HPSRUDU\�EXLOGLQJV
�� 2WKHU�LQGXVWULDO�EXLOGLQJV
�� 'LVXVHG�EXLOGLQJV�LQFOXGLQJ�UXLQV
�� )RUELGGHQ�DUHDV

$QQH[�����)XQFWLRQDO�1RPHQFODWXUH
3ULPDU\�SURGXFWLRQ
� 0LQLQJ�LQGXVWU\
� $JULFXOWXUH
� 2FFDVLRQDO�DJULFXOWXUDO�SURGXFWLRQ
� 7LPEHU�SURGXFWLRQ
� )LVK�SURGXFWLRQ
6HFRQGDU\�SURGXFWLRQ
� ,QGXVWU\
� (QHUJ\
6HUYLFHV�DQG�PLVFHOODQHRXV
� 3HUPDQHQW�URDG�QHWZRUN
� 5DLOURDG�QHWZRUN
�� 5LYHU�RU�VHD�QDYLJDWLRQ
�� $LU�WUDQVSRUWDWLRQ

�� 2WKHU�QHWZRUNV�VXFK�DV�ZDWHU�GLVWULEXWLRQ
�� 7UDGH�DQG�VHUYLFHV
�� 2IILFHV��DGPLQLVWUDWLRQ�DQG�ORFDO�FRPPXQLWLHV
�� 0LOLWDU\
�� (GXFDWLRQ�DQG�UHVHDUFK
�� &XOWXUH
�� 3ODFHV�RI�ZRUVKLS
�� 6RFLDO�DQG�KHDOWK�VHUYLFHV
�� 6SRUW�DQG�RXWGRRU�OHLVXUH�DFWLYLWLHV
�� ,QGLYLGXDO�GZHOOLQJV
�� &ROOHFWLYH�GZHOOLQJV
�� 5XEELVK�GXPSV�DQG�RWKHU�GHSRVLWV
�� 3URWHFWLRQ�RI�WKH�HQYLURQPHQW
�� 1R�XVH�RU�WHPSRUDU\�XVH


